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2. MACIHOPT PABOYEM IMPOT'PAMMBbI YYEBHOI'O ITIPEJMETA
OVIIL.07. EcrecTBO3HAHHE
1.1. OOaacTs NnpuMeHeHUs padoyeil MporpaMmbl

PaGouas mporpamMma ydeOHOro MpeaMeTa SBISIETCS YacThbIO OCBOCHUS
OIIOIT CITIO - IIICC3 B cootBerctBun ¢ ®I'OC COO u ®I'OC CIIO no
cnenuanbHocT 53.02.07 Teopus My3bIKH.

Pabouass mporpamMma MOXeT OBITh HCIOJB30BaHA B MPOQPECCHOHATHHBIX
00pa30BaTEeNbHBIX OPraHHU3AIMIX, PEATU3YIONINX 00pPa30BaTEIBHYIO MPOTPAMMY
cpenHero o6Omero oOpa3oBaHHUS B MpeaesiaXx OCBOCHHS IMPOrPaMM MOJITOTOBKU
CTICIIMATUCTOB CPEIHETO 3BCHA.

1.2. ean u 3aaa4u y4yeOHOro mpeaMera — TpeOGOBaHHMA K pe3yJbTaram
OCBOCHMS y4eOHOI0 nmpeaMera:

B pe3ynbpTaTe ocBOo€HHs y4eOHOI0 npeameTa o0yqaromuiics T0mKeH

yMeTh:

- BBIIOJIHATH  CaMOCTOSATENIbHBIE  3KCHEPHUMEHTBI,  PaCKpPBIBAIOIINE
NOHMMAaHHE OCHOBHBIX €CTECTBEHHO-HAYYHBIX IOHSATHI M 3aKOHOB, COOJOnas
npaBwia Oe3omacHo paOOThl; NPEACTABIATH IOJYYEHHbIE pPE3yJIbTaThl B
TaOJIMYHON, TrpadUyecKol WM TEKCTOBOM (opMme; JenaTh BBIBOJABI HAa OCHOBE
IIOJIyYEHHBIX U JINTEPATYPHBIX JAHHBIX;

- OCYIIECTBIISITh CAMOCTOSTEIbHBINA YUEOHBIM MPOEKT WM MCCIEA0BAaHUE B
o0acTu ecTecTBO3HAHUS, BKIIIOYAIOLINI ONpeiesieHue TeMbl, IOCTAHOBKY, LEIH U
3a/lay, BBIABMKEHUE THUIOTE3bl M IyTEH €€ SKCHEpPUMEHTATIbHOM MPOBEPKH,
MIPOBEJCHNE DKCIEPUMEHTA, aHAJIU3 €ro Pe3yJbTaTOB C YYETOM IOTPEIIHOCTH
u3MepeHus,  (HOpMyJTUPOBaHHMS  BBIBOJOB M MPEACTABICHHE  T'OTOBOIO
MH(OPMAIMOHHOTO MPOIYKTA;

- 00CyXJaTh CYIIECTBYIOIIHME JIOKAJbHbIE M PETrHOHAIBHBIE MPOOIEMBI
(9KOJIOTMYECKHE, SHEPTETUUECKHUE, CHIPHEBBIE U T.11.);

- 000CHOBBIBaTh B JUCKYCCHUU BO3MOXHBIE TyTH UX PEIICHUS, OCHOBBIBASICh
HA €CTECTBEHHO-HAYUYHBIX 3HAHUAX;

- HaxOJIUTh B3aUMOCBSI3M MEXKIY CTPYKTYpod M (PYHKIMEH, MPUUUHON U
CIIEICTBUEM, Teopuell u (akTamMu MpU aHaIW3€ NPOOJIEMHBIX CHUTyallMil u
00OCHOBaHUY NMPUHUMAEMbIX PEIICHUH Ha OCHOBE €CTECTBEHHO-HAYUYHbBIX 3HAHUMH;
MOKa3bIBaTh B3aUMOCBSI3b MEX/1y 00JIaCTAMHU €CTECTBEHHBIX HayK.

3HATh:

- pOJIb ECTECTBO3HAHUS B PA3BUTUH YEJIOBEUECKON IMBUIN3ALINH;

- TEPCOHAJBHBIM BKJIAJ BEIMKUX YYEHBIX B COBPEMEHHOE COCTOSIHUE
€CTECTBEHHBIX HAYK;

- TNPUMEHSTh E€CTECTBEHHO- HAyYHYIO TEPMUHOJOTHIO TpPU OINHUCAHUU
SIBJICHUM OKPYKAIOLIET0 MUPA;

- 00OCHOBAaHHO NPHUMEHSATh NPUOOPHI I HU3MEpPEHUsT M HaOII0JIeHUs,
UCIIOJIB3Ysl ONHCAHUE WM NPEMJIOKEHHBIA aJrOPUTM SKCIIEPUMEHTA C ILENbIO
MOJTyY€HUs 3HaHUN 00 0O0BEKTE U3yUCHUS;



- OpraHU30BBIBaTH CBOIO JIEATEILHOCTh C YY€TOM MPUHIIUIIOB YyCTOMYUBOTO
Pa3BUTHS CHUCTEMBI «IIPHUPOIa-00IIECTBO-YEIOBEK» (OCHOBBIBASACH HA 3HAHUSIX O
mpoleccax MepeHoca W TpaHC(POpPMAIMA BEIIECTB M JHEPTHEH B DKOCUCTEME,
pa3BUTHH W (PYHKIIMOHUPOBAHMH OWOCHEPBI, O CTPYKType TOMYyJSAIHH T BHIA,
aJIanTanusIX OPraHu3MOB K Cpelie OOUTaHUs);

-000CHOBBIBATh IMPAKTUYECKOE HCIIOJIb30BAHUE BEIIECTB M HMX PEAKIUN B
MIPOMBITIUICHHOCTH ® OBITY; OOBSCHATH POJIbh OMPEIEICHHBIX KJIACCOB BEIIECTB B
3arpsi3HEHUH OKPY>Karollei cpeibl;

- JIeiCTBOBAaTh B paMKax TEXHUKUW OE€30MaCHOCTH M B COOTBETCTBUHU C
WHCTPYKIUSIMU 110 MPUMEHEHHUIO JIEKApPCTB, CPEICTB OBITOBOM XMMHH, OBITOBBIX
AIEKTPUUECKUX MNPUOOPOB, MOHMMAs ECTECTBEHHO-HAYYHBIE OCHOBBI CO3JaHUS
MIPEANUCAHN;

- (hopmMupoBaTh COOCTBEHHYIO CTPATETHIO 3I0POBHECOEPETAIONIETO MUTAHUS
C ydeToM OMOJIOTHYECKON I1eJIeCOO0pa3sHOCTH, POJM BEIHIECTB B NUTAHUU W
KU3HEICATCIILHOCTH )KHUBBIX OPTaHU3MOB;

- OOBSCHITh MEXaHW3M BIIUSTHHS HA )KUBBIC OPTaHU3MBI AJIEKTPOMArHUTHBIX
BOJTH M PAaJIHOAKTHBHOTO W3IYyUYCHHUS, a TAaKXKE JCHUCTBUS alKOTOJIs, HUKOTHHA,
HApPKOTHYECKUX, MyTareHHBIX BEIIECTB Ha 3I0POBhE OPTraHHW3Ma W 3apOBIIICBOE
pa3BUTHE;

- BBIOMpaTh CTPATETHIO MMOBEICHUS B OBITOBBIX W UYPE3BBIYANHBIX CUTYAIIHSIX,
OCHOBBIBASICh HAa TOHUMAHWUU BJIUSHUS HA OPraHU3M YelloBeKa (PU3UYECKHUX,
XUMHUYECKUX U OMOJIOTHYECKUX (PAKTOPOB;

-OCO3HAHHO JICHCTBOBaTh B CHUTYyallMM BBHIOOpA MPOAYKTA WU YCIYTH,
MPUMEHSIST €CTECTBEHHO-HAYYHbIE KOMIIETEHITUH.

1.3. KoauvecTBO 4acoB HA OCBOEHNE MPOTrPaMMbl Y4eOHOT'0 NpeaMeTa:

Bcero — 32 gaca, B TOM 4ucIe:

MaKCUMaJlbHOW y4eOHOM Harpy3ku oOydarommxcs — 32 4aca, BKJIIOYas:
00s13aTeNIbHON ayIUTOPHON y4eOHOM Harpy3ku oOyuatonmxcs — 16 gacos;
CaMOCTOATENbHOM paboThl 00yJaronmxcs - 16 yacos.



3.

PE3YJbBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA

Pesynbpratom ocBoeHus pabouell mporpaMmbl y4eOHOTO MpeaMeTa SBISETCS
OBJIaJICHHE OOYYAIOIIMMCS BHUAOM JAESATENBHOCTH, B TOM YHCIE 3HAHUSMHU U

YMCHUAMMU:

HaumeHnoBaHnue pe3ysipTaTa 00y4YeHHs

3HaTh

YMmeTs

- POJIb €CTECTBO3HAHUS B PA3BUTUU
YeJIOBSUECKOM ITUBUIN3AIIUH;

- IEPCOHAJIbHBIIN BKJIAJ] BEJIMKUX YUEHBIX B
COBPEMEHHOE COCTOSIHUE ECTECTBEHHBIX HAYK;
- IPUMEHSATh €CTECTBEHHO- HAYUHYIO
TEPMUHOJIOTHIO IIPH OIIMCAHUH SBICHUN
OKpY’KaloLIero MUpa;

- 000CHOBaHHO MPUMEHSTH PUOOPHI IS
M3MEpEHUs U HaOJIOIeHU s, UCTIOJIb3YS
OTHCaHKE WK TIPEJIOKEHHBIN aJrOpUTM
SKCHEPUMEHTA C LIEJbIO MOJIyUeHHsI 3HaHUH 00
00BEKTE U3YUEHUS;

- OpPraHU30BBIBATh CBOIO JIEATEIIBHOCT C
Y9ETOM MPUHIUIIOB YCTOWYHBOTO PAa3BUTHUS
CHCTEMBI «IIPUPO/1a-001ECTBO-UEIOBEK
(OCHOBBIBAsACHh HA 3HAHUAX O IIpoLEccax
nepeHoca 1 TpaHc(hopMaluy BEIecTB U
DHEPTUEU B SKOCUCTEME, Pa3BUTUU U
(yHKIIMOHUPOBAHUM OHOC(EPBI, O CTPYKTYpe
MOITYJISIIUH T BU/IA, aIaNTAllUAX OPTaHU3MOB K
cpene oOuTaHus);

-000CHOBBIBAThH MTPAKTUYECKOE UCTIOIb30BaHUE
BEIIECTB U UX PEAKIMHA B IPOMBIIIJIEHHOCTH H
OBITY; OOBSICHATH POJIb ONPENIETCHHBIX
KJIACCOB BEILIECTB B 3arps3HEHUU
OKPYXaIOIIEH Cpebl;

- IGWCTBOBATh B paMKaxX TEXHUKU
0€30MaCHOCTH U B COOTBETCTBUU C
MHCTPYKLHSMU 110 TIPUMEHEHUIO JIEKAPCTB,
CpencTB OBITOBOW XUMHH, OBITOBBIX
HIIEKTPUUYECKUX TPUOOPOB, TOHUMAs
€CTECTBEHHO-HAYYHBIE OCHOBBI CO3/JaHHS
[IpEeANYCaHUH;

- (opmHpOBaTH COOCTBEHHYIO CTPATETHIO
310pOBbECOEPEraroIero MUTaH!us C Y4eTOM
OMOJIOTHYECKOM 11e71eCO00Pa3HOCTH, POIIH
BEIIIECTB B MUTAHUU U KU3HEACATEIbHOCTU
KHBBIX OPTaHU3MOB;

- OOBSICHATD MEXaHU3M BIIUSHUS HA )KUBbIE
OpTaHU3MBI AIIEKTPOMArHUTHBIX BOJTH H
PaMOAaKTUBHOTO U3ITYUYECHHUS, a TAKXKe
NecTBUS aJIKOTOJIs, HUKOTHHA,
HapKOTHYECKUX, MyTareHHbIX BEUIECTB Ha

- BBIIOJIHATh CAMOCTOSITEIIbHBIE KCIIEPUMEHTBHI,
[pacKpbIBarOLME TOHNMAaHUE OCHOBHBIX
€CTECTBEHHO-HAYUHBIX MOHATUH U 3aKOHOB,
coOuo1as mpaBuiia 6e30macHoi padoThI,
[PECTABIIATH [10JyYEHHbIE PE3YJIbTATHI B
Ta0JIMYHON, TpauUeCKON MM TEKCTOBOM
(bopme; 1enaTh BHIBOJIbI HA OCHOBE MOJTY4YEHHBIX|
W JIUTEPaTyPHBIX TAaHHBIX;

- OCYILIECTBJIAATH CAMOCTOSITENIbHBINA yUeOHBIH
MPOEKT MM UCCIIeI0BaHUE B 00JIaCTH
€CTECTBO3HAHUS, BKIIIOUYAIOIINN OIpeiesIeHUe
TEMBI, IOCTAHOBKY, LIEJIU U 3a/1a4, BbIJBUKEHHE
rUIIOTE3bI U ITyTE ee HIKCIIePUMEHTAIbHOM
[IPOBEPKHU, IPOBEACHHUE IKCIIEPUMEHTA, aHAIIN3
ero pe3yJbTaTOB C yYETOM MOIPEIIHOCTH
3MepeHusi, opMyIHPOBaHUS BHIBOJIOB U
Mpe/CTaBIeHHe TOTOBOr0 HH(OPMAIIMOHHOTO
MPOJYKTa;

- 00CY’KIaTh CYIIECTBYIOIINE JIOKAJIbHBIE U
[perroHaNIbHBIE MPOOJIEMBI (3KOJIOTUYECKHE,
PHEPreTUYECKUE, CBIPHEBBIE U T.1.);

- 000CHOBBIBATH B JMCKYCCUU BO3MOXKHBIE ITYTH
WX PEIICHUs, OCHOBBIBAsICh HA €CTECTBEHHO-
Hay4YHBIX 3HAHUSX;

- HAXOJUTh B3aUMOCBSI3H MEXy CTPYKTYpPOH 1
(byHKIMEH, IPUUKUHOMN U CIEICTBUEM, TEOpUEH
1 akTaMy IpU aHAJIU3€ MPOOIEMHBIX
CUTyalui 1 000CHOBAaHUM MPUHUMAEMBIX
[PELIEHNI HA OCHOBE €CTECTBEHHO-HAyYHBIX
BHAHUI; TOKA3bIBATh B3aUMOCBSI3b MEXKIY
00J1aCTIMHU €CTECTBEHHBIX HAYK.




3I0POBBE OpraHU3Ma U 3apObIIIEBOE
pa3BuUTHE;

- BBIOMPATh CTPATETHIO TOBEICHUS B OBITOBBIX
Y YpEe3BBIYAIHBIX CHTYAIMAX, OCHOBBIBAsICh HA
IMOHUMAaHWU BJIMAHUSA HA OpTaHHU3M YCJIOBCKA
(U3UYECKUX, XUMUYIECKHX U OHOJIOTHISCKIX
(baxTOpOoB;

-0CO3HAHHO JICHCTBOBATh B CUTyalllH BBIOOpA
[IPOAYKTA UIIU YCIYTH, IPUMEHSS
€CTECTBCHHO-HAYYHbIC KOMIICTCHIIHH.




3. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJIMETA
3.1. Tematnueckuit ian yyeonoro npeamera OYIIL.07. EcrectBo3HaHue

O06BEM BpeMeHH, OTBEACHHBIN Ha OCBOCHUE YUEOHOM AUCIUITIMHEI

Konpl HaumeHoBaHue pa3aenos, TeM Bceero |sa3arenbHas ayauropHas yaeOHas [CamocTrosiTenbHas padoTa
KOMITETCHITUH 4acoB Harpy3ka o0y4arouuxcs 00yJarOUIHMXCsI
B T.4U. B T.U.
Bcero | naboparopusle | KypcoBas |Becero yacoB| B T.4. KypcoBas
4acoB paboTHI paborta pabora (MpoeKT),
IPaKTUYECKUE | (IPOEKT), 4acoB
3aHATHS], YaCOB| 4acoB
1 2 3 4 5 6 7 8

Pasnen 1. EcTecTBO3HAHME KAaK eIUHAS HAYKA O 4 4 4 - - -
npuposje
Tewma 1.1. CTpyKTypa €CTeCTBEHHO-HAYYHOT'O MMO3HAHUS 1 1 1 - - -
Tewma 1.2. KpaTkast HICTOpHUSI €CTECTBO3HAHMS 1 1 1 - - -
Tema 1.3. EcrecTBeHHbIE HAYKU U Pa3BUTHE TEXHUKHU U 5 5 5 i i i
TEXHOJIOTUI
Pasnen 2. [Ipupoaa u 3aKkOHOMEPHOCTH MeraMmmupa 6 2 2 - 4 -
Tema 2.1. IIpocTpaHCTBO U BpeMs, KaK OCHOBHBIE 3 1 1 - 2 -
dbyH1aMeHTaJIbHbIE (JOPMBI CYLIECTBOBAHUS MATEPUHU
Tema 2.2. IIpoucxoxnenne 3eMiau. 3emils Kak IUIaHETa U 3 1 1 - 2 -
IIPUPOJIHOE TEJIO0
Pa3nes 3. OcHOBHBIC 3aKOHOMEPHOCTH MHKPOMHPa 11 4 4 - 4 -
Tema 3.1. CtpoeHne aTOMOB XUMHUYECKUX IEMEHTOB 5 1 1 - 4 -
Tema 3.2. [lpupoaa XuMHU4YECKOH CBSI3U 1 1 1 - - -
Tema 3.3. CocTaB 1 CBOMCTBA MOJIEKYJI 1 1 1 - - -
Tema 3.4. Knerka - cTpyKTypHO-(QYHKIIMOHATIbHAS 4 1 1 i 3 i
€/IMHUIIA )KUBOTO OpraHu3Ma
Pa3jnen 4. Mup 00beKTOB: BOBHUKHOBEHUE, Pa3BUTHE, 6 4 4 - 2 -
3aKOHOMEPHOCTH
Tema 4.1. BemecTBo: cocTOsHUE U CBOMCTBA 3 1 1 - 2 -
Tema 4.2. YdeHne 0 XUMHYECKUX TMPOIECcax 1 1 1 - - -




Tema 4.3. KoHuenuust NpoucxXoKASHUs )KU3HU Ha 3eMIle.

OCHOBHBIE ITaITbI YBOJIOIIUH KUBOTO . . . -
Tema 4.4. buocdepa u HOOChepa 1 1 1 -
Pa3nen 5. EcTecTBeHHbIE HAYKH U YeJIOBEK 9 3 3 6
Tema 5.1. UenoBek Kak MpeaAMET €CTECTBEHHO-HAYYHOTO 7 1 1 6
MO3HAHUS
Tema 5.2. OcHOBBI 310pOBBhECOEPETAIOIIETO TTOBEICHUS 1 1 1 -
Tema 5.3. OCHOBBI PallMOHATILHOTO MPUPOJIOTIOIB30BAHUS 1 1 1 -
[TpomexxyTouHas aTTecTanus (3a4eT ¢ OLIEHKOH )
Bcero yacos: 32 16 16 16




3.2. Conep:xxanue o0yueHus no yueonomy npeamery OYIL07. EcrecTrBo3Hanue

HaumeHoBaHMe pa3/iesioB, TeM Coaepixanue yueOHOTro MaTepuaia, NpakTHYECKUe 3aHATHS, CAMOCTOSITe/IbHas1 padoTa O0bém
Y4eOHOro mpeaMeTa 00yJaommxcst 4acoB
1 2 3
Pasnen 1. EcrecTBoO3HaHUeE Kak 4
e/IMHAasi HAYKa 0 pupoje
Tema 1.1. Ctpykrypa ConepxaHue yueOHOro Marepuaia 1
CCTCCTBCHHO-HAy1HOr0 Hayka u ee xapakrepubie uepThl. Knaccugukarus nayk. Cucrema eCTeCTBEeHHBIX HayK M ITPEIMET
[IO3HAHUA ux nu3yuyeHus. Haydnoe 3HaHue: KpUTEpUH, CTPYKTYpa, pusHaku. Knaccudukanus MeTonoB
HAy4YyHOT'0 UCCIIEI0BaHUSI.
[IpakTUueckue 3aHATUS
CamocTosTenbHas paboTa o0ydaronuxcs
Tema 1.2. Kpatkas ucropust Copnepxanue yueOHOro MaTepuana 1
CCTECTBO3HAHMA (DKCIIepUMEHTAIbHBIE METO/Ibl B €CTECTBEHHBIX HayKaX: HaOJI0IeHUE, SKCIIEPUMEHT, U3MEpPEHUE.
TeopeTrueckre METOIbl UCCIIEI0OBAaHUS: KIacCU(PUKaIUs, CHCTEMaTU3allks, aHaJlu3, CUHTES,
MHIYKUWS, JeAYKIUs, MoaenupoBaHue. CTpyKTypHOE CTPOEHHUE MUpPa: MUKPOMUP, MAaKPOMHUDP,
Meramup.
[IpakTHueckue 3aHATUS
CamocTosTenpHas paboTa o0ydaronuxcs
Tema 1.3. EcrectBennnie Hayku 1 | Coaeprkanue yaeOHOTo MaTepuaia 2
pa3BUTHE TEXHUKHU M TEXHONOTHH | 3apoxieHue ¥ pa3sBUTHE TEXHUKHU. Pa3BUTHE TexHOTeHHO# uBmmm3anuy. Texaocdepa.
Baxneiimue Texanueckue n3oopeteHus. B3auMocBsI3b TEXHUKH U €CTECTBEHHBIX HayK. Mup
COBPEMEHHBIX TEXHOJIOTUH (PHEPreTHKa, KOCMUYECKHE HCCieI0BaHusl, OMOTEXHOJIOTHH,
HAaHOTEXHOJIOTUH U JIp.). TEeXHOIOTHU U COBpEMEHHBIE TPOOIEMbI IMBHIIU3AIIUN
[IpakTrueckue 3aHATHS
CamocTosTenbHas pabota o0yyaronmxcs
Pa3nexn 2. [Ipupona u 6
3aKOHOMEPHOCTH MeramMmupa
Tema 2.1. IIpoctpancTtBo u Bpems, | Conepkanue yueOHOro MaTepuaia 1

KaK OCHOBHbIC ()yHIaMEHTAJIbHBIC
(G opMBbI cyIIecCTBOBAaHUSI MaTepUn

CummMeTpust TpoCTpaHCTBa U BpemeHu. Kitaccuyeckue cBolcTBa MPOCTPAHCTBA, BPEMEHHU U

Matepuu. Cucremsl oTcuéra. Mexannueckoe npuxkeHue. Koopannarel. XapakTepucTHKHU (IyTh,

10



CKOPOCTb, YCKOPEHHUE) U MMPUUYUHBI IBIKEHUS. TpaeKTopust ABUKEHUS.

HpaKTI/I‘IeCKI/Ie 3aHATHA

CamocTosTenbHas pabota o0yyaronmxcs

Temartuka caMmocTOATENHHON PaOOTHI:
JlunaMuyeckue U CTaTUCTUYECKHE 3aKOHOMEPHOCTHU B MPUPOJIE

Tema 2.2. [IpoucxoxaeHue
3emin. 3eMiIst Kak IIJIaHeTa U
IPHPOJIHOE TEJIO0

Copepxanue yueOHOro MaTepuana

OCHOBHBIE TUIIOTE3EI IIPOUCXOKACHUA 3emin. COBpeMeHHaH TAII0TE3a BO3HUKHOBEHHUS 3eMIIN

HpaKTI/I‘leCKI/Ie 3aHATUA

CamocrosTenbHas pa60Ta 06yqa101m/1xc;1

TemaTrka caMOCTOSTEILHON paOOTHI:
['eoceprr 3emn.
[Iporiecchl U SBICHUS METaMHPa, UX TPOSIBIICHHSI B IOBCETHEBHOM YKU3HH.

Pa3znea 3. OcHoBHEBIE
3aKOHOMEPHOCTH MHKPOMHpa

11

Tema 3.1. Ctpoenue aToMOB
XUMHUYECKUX DJIEMEHTOB

Coneprxkanne ydeOHOT0o MaTepuana

CoBpeMeHHast MOJIENb CTPOCHUS aToMa. DJIEKTPOHHAsI KOH(UTrypaius atoma. BaneHTHOCTD.
[leproanueckuii 3aK0H U NEPUOAMYECKAs cCUCTEMA XUMUYeckuX a1eMeHToB J[.M. Menneneesa.
3HaueHue NepruoIUYECKOro 3aK0Ha U MEPUOJUUYECKON CUCTEMBI JJISl pPa3BUTHS HAYKU U IOHUMaHUs
€CTECTBEHHO-HAYYHO! KapTHHBI MUPAa. XMMHUYECKHUE IEMEHTHI U UX CBOMCTBA.
PacripocTpaHeHHOCTh XUMHUYECKHX IEMEHTOB B IPUPOJIE

HpaKTI/I‘leCKI/IC 3aHATUA

CamocrosrenbHas paboTa 00yJaromuxcs

TemaTnka caMOCTOSTETLHON pabOTHI:
MukpoMup Kak CTpyKTYPHBIM YPOBEHb OpraHU3alUA MATEPUN
CoBpeMeHHOE npeJicTaBlIeHHe 00 AIEeMEHTAPHbIX YaCTHIIAX

Tema 3.2. [Ipupoma XuMU4IecKoi
CBSI3U

Conepxkanue y4eOHOro MaTepHaia

Xumuyeckas cBsizb. MexaHn3mbl 00pa3oBaHUsl XUMHUYECKON CBS3H.
DnexTpooTpuuaTebHOCTh. Bunbl xumndeckoii cBsa3u (KoBanentHas cBs3b. MloHHas cBA3b.
Meraumueckas cBsA3b. BogoponHas cBsi3b

HpaKTI/I‘{eCKI/Ie 3aHATUA

CamocrosiTenbHas paboTa 00yJaronuxcst

Tema 3.3. CoctaB 1 cBOIiCTBa

Coneprxanue yueOHOTO MaTepraa
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MOJIEKYJT MonekyJia: onpeeneHue, CTpOSHHE U CBOMCTBA. KaueCcTBEHHbIN U KOJIMYECTBEHHBIN COCTAB
MoJIeKYJ1. MexXMOJIeKyJIIpHble B3aUMOAeHCTBUS. MOJIeKyYJIbl B XMMUH, (pr3rKe U OMOJIOTHH

[IpakTrueckue 3aHATHS

CamocrosrenbHas paboTa 00yJaromuxcs

Tema 3.4. KiieTka — CTpyKTypHO- Coneprkanue ydeOHOr0o MaTepuraia
(hyHKLMOHAIbHAS C/MHNLLA )KUBOTO JKuBoe u HexxnBoe. CBoiicTBO x)uBOro. Kiretka (BUABI KJIETOK, CTpOSHUE KIETKH). POk KieTku B
OpraHusMa 00ecrneYeHnY POIIECCOB KU3HEEATEIBHOCTH U BOCIIPOU3BEICHUSI OPTaHU3MOB. 3aKOHOMEPHOCTH

HacCJIEeJCTBEHHOCTH. | 'eHeTUYeCKH O6YCJ'IOBJ'I6HHBIe 3a00J1eBaHus.

[IpakTrueckue 3aHATHS

CamocrosTenbHas pabora o0yyaroumxcs

TemaTuka caMOCTOSTEIHLHOM paOOTHI:
OcHOBHbIE BUIbI MUKPOOPTaHU3MOB

Pasnen 4. Mup 00beKTOB:
BO3HUKHOBEHHE, pa3BUTHE,

3aKOHOMEPHOCTH
Tema 4.1. BemiectBo: cocTosiHue U Coneprxanue yueOHOro MaTepuasa
CBOMCTBA Knaccudukanus 1 HOMEHKIaTypa HEOPraHMUECKUX U OpraHMYecKuX BemecTB. OCOOeHHOCTH

CTPOCHHUSI M COCTaBa OpraHuyeckux BemecTB. OCHOBHbBIE TONIOkeHUs1 Teopun A.M. Bytineposa
MHuoroo6pasue opranun4eckix coequHeHui, nzomepus. Knaccudukanus opraHuuecKux
COE€IUHEHUN U UX CBOMCTBA.

HpaKTI/I‘ICCKI/IC 3aHATUA

CamocrosrenbHas paboTa 00yJaromuxcs

Tematuka caMOCTOATENHHOU PaOOTHI:
MHoroo6pa3ue XUMHYEeCKUX COSTMHEHUN, U UX CBOWCTBA

Tema 4.2. Yuenue o xumnuueckux | CoaepxaHue ydeOHOro Marepuasia

rpoueccax [TonsiTre o xuMuyeckoi peakuu. THUITBI XUMUYECKUX PEAKIUI (COeTMHEHUS, Pa3IOKEHNUs,
3amMerienus, oomena). Kimaccugukarus XuMmuueckiux peakiui (1o arperaTHoMy COCTOSIHUIO, IO
TeroBoMy 3G (deKTy, Mo HanpaBIEeHHOCTH IPOTEKaHUs, 10 HAIMYKIO KaTanuzatopa). CKopocTh
peakiuu U GakTopbl, OT KOTOPBIX OHA 3aBUCHUT. TersioBoi 3¢ (heKkT XUMUIECKOH peakimu.
OO6paTtumble U HeoOpaTHMble peaklini. XuMuueckoe paBHoBecre. OCHOBBI KaTalu3a.

Tema 4.3. Konuenus Coneprxanue yueOHOTro MaTepuasa

NPOVCXOXKICHHS KI3HH Ha 3eMJIC. | OCHOBHBIE TEOPHH BOSHHKHOBEHHS JKH3HH HA 3eMJle: KPEallMOHU3M, TEOPHUs CIIOHTAHHOTO




OCHOBHBIC 3TaIIbI 9BOJIIOIIMH
KHUBOTI'O

3apOKACHUSA, TCOPUA CTAHUOHAPHOI'O COCTOAHUA, TCOPHUA ITAHCIICPMUU, OHMoXMMUYEeCcKas
OBOJIIOII M. OCHOBHBIE 3TaIbI PAa3BUTHA )KU3HU HA 3emie

[IpakTrueckue 3aHATHS

CamocrosrenbHas paboTa 00yJaromuxcs

Tema 4.4. buocdepa u Hoochepa

Copepxanue yueOHOT0o MaTepuana

[Tonstue o 6uochepe. CoctaB 6mochepsl. YPOBHH OPraHU3alUN KUBOW MAaTEPUH. DKOJIOTUUECKHE
¢dakropsl. [Tumessie nenu. TUITONOTHS )KUBBIX OPraHU3MOB 3KOCUCTEMBI: IIPOTYIICHTHI,
KOHCYMEHTHI, peAyleHTsl (carpodutsl). ABTOTpodsL. ['ereporpodsl. OCHOBHBIE MTOAXO/IBI B
ydeHuu o buocdepe: I3HEPreTHIeCKuil, OMOTeOXUMUICCKUH, HHDOPMAIIMOHHBIH,
MIPOCTPAHCTBEHHO-BPEMEHHOI, HoochepHsIii. [Iporeccsl nepenoca u Tpanchopmalyu BEIECTB U
sHepruid. buocdepa: nepexona B Hoochepy.

HpaKTI/I‘leCKI/Ie 3aHATUA

CamocrosTenbHas pa60Ta 06yqa101m/1xc;1

Pazgen S. EcTrecTBeHHbIC HAYKH U
yeJI0BeK

Tema 5.1. Yenosek kak npeaMer
€CTECTBEHHO-HAYYHOTI'O IMO3HAHUS

Copepxanue yueOHOTO MaTepHana

[TonoxxeHue yenoBeka B cucTeMe opraHnyeckoro Mupa. OCHOBBI (PU3UOJIOTHU YETIOBEKA.
CrtpoeHure U QyHKIIMOHUPOBAHHUE OPIaHOB U CHCTEM OPraHOB YeJIOBEKa

HpaKTI/I‘leCKI/IC 3aHATUA

CamocrosrenbHas pabota 00yJaromuxcs

Tematuka caMoCTOATENHHOU PaOOTHI:
3/10pOBBE U 3/I0POBBIN 00pa3 KU3HU

Tema 5.2. OCHOBEI
3JI0pOBbeCOEPEraroIero
[IOBEIECHUSA

Copepxanne yueOHOTO MaTepHana

[Tpunnuns! popmMupoBaHus 37J0poBbecOeperatoiiero noseaeHus. Gusnyeckas akTUBHOCTb U
310poBbe. ['pynnsl 310poBbsi. OCHOBBI 3aKaJIUBaHHUS.

broxumuueckue acrekThl palMoHaIbHOTO NuTaHus. Ilumesslie 1006aBKH,

BUTAaMUHBI, OMOJIOTHYECKH aKTHBHbIE BemiecTBa. O0IIre TPUHILIUITBI UCTIOJIb30BAHUS
JIeKapCTBEHHBIX BemecTB. [IpaBuia 6e30macHOro NCHoIb30BaHUS OBITOBBIX TPHOOPOB U
TEXHUYECKHUX YCTPOMCTB

HpaKTI/I‘{CCKI/Ie 3aHATUA

CamocrosrenbHas paboTa 00yJaromuxcs

Tema 5.3. OCHOBBI pallMOHATIBLHOTO

CopepxaHue yaeOHOTO MaTepuaa
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HPUPOJIOTIONIB30BAHHSI DKOJIOTUYECKHE CBSI3U B CHCTEME «UEJIOBEK - O0IIECTBO - IPHPOAAy. 3arpsA3HEHUE OKPYKarOIeH
Cpelbl M ero mociaeaAcTBHs. [ 100aIbHbIe SKOJIOTHUSCKUE TPOOIIEMBI U ITYTH UX PELICHUSL.
[Tpobnema coxpanenus 6nopa3HooOpas3us Ha 3emie.

DKOJIOrMYeCKHii MOHUTOPHHT U OXpaHa OKpy Karouleil cpeabl. Buipl, GOpMBI M IPHHIHITBI
PaLMOHAIBHOTO MPUPOIONIOJIB30BAHUS.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

CamocTtosaTenbHas paboTa o0ydaromuxcs

[IpomexyTouHas aTTecTalys: 3a4€T C OLEHKON

Bcero gacos:

32
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4. YCJIOBUS PEAJIN3ALIIUU TPOI'PAMMBI YYEBHOI'O TIPEJJMETA

4.1. TpeGoBaHusi K MAaTEPHAJIBLHO-TEXHUYECKOMY 00ecnedYeHn 0

Peanuzauuss mporpammbl  ydeOHOMl mporpamMmbl  y4eOHOro IpeameTa
IPEANoaraeT HaTu4re y4eOHOro KaOMHeTa.

[TonroroBka BHEayIUTOPHOW pabOTHI JOKHA OOECHEUMBATHCA JOCTYTIOM
Ka)X70ro odyuaromierocst k 6a3am JaHHbIX M OuOanoreyHsiM Gougam. Bo Bpems
CaMOCTOSITEIbHOM TOATOTOBKM, OOydYaromuecss JOJDKHBI OBITh  O0OECIeUeHbI
JIOCTYNIOM K ceTh MHTEpHET.

O6opynoBanne yueOHOro kabuHera U padounx MecT KadMHeTa:

- MOCaJ0YHbIe MecTa JUisi oOydaronmxcs, pabouee MecTo IMpernojaBaress,
KOMILJIEKT ~ y4eOHO-METOJUYECKON  JIOKYMEHTallud, HarjsgHble  mocoOwus,
JIOCTATOYHOE KOJIMYECTBO YUEOHBIX KHUT, TOCKA.

- 000pyI0BaHME ISl MPOBEACHUS 3aHATHI: TUHAMOMETP, LWJIMHAPUYECKOE
TEIO C TpagydpOBAaHHOM IIKaJoW/Ba Tejla pa3HOro o0beMa, MEH3YypKa,
TEPMOMETP, IICUXPOMETP, OapOMETpP, MUKPOCKOII, JIyla, IPEIMETHOE U IIOKPOBHOE
CTEKJIa, TPEYTobHasl MPU3Ma, CTEKIITHHBIE TPOOUPKH, CIIAiIbI (TUIOTHAs Oymara) c
OTBEpCTHEM | MM, C MIENIBIO JUIMHOW 2 CM M TOJIIMHOM | MM, KyCOK IJIOTHOM
IPO3pavHOIl TKaHU (KampoH, OATHCT), ICUXPOMETpP, OapomMeTp, HA0OP PEaKTUBOB,
CTEKJISIHHbIE MAJIOUKH, IITATUBBI JUIsl POOUPOK, CUETUUK [ 'eiirepa, KOMIUIEKT ISt
JEMOHCTPALIMH U U3YUYEHUSI CBOMCTB 3JI€KTPOMATHUTHBIX BOJIH;

- HarJiIHbIe TOCOOHWs: HAaOOphl IIAPOCTEP)KHEBBIX MOJACICH MOJEKYI,
MOJENIM KPUCTALIMYECKUX PELIETOK, KOJUIEKIUU IMPOCTBIX M CJIOKHBIX BELIECTB
W/WIA KOJUJIEKUMHU TOJIMMEPOB, KOMIUIEKTHI MUKpPOIpENaparoB 1Mo OOTaHUKE U
300JI0TUH, MOJENH (u3ndeckux mnpuOopoB, Mouenb «Temnypuity, MojaeIb
BHYTPEHHETO CTPOEHUS 3€MJIM, MOJIEIb YEJOBEKA, MOJENb BHYTPEHHUX OpPraHOB
YeJIOBEUYECKOr0 Tejla; KOJUIEKIUS TOpHBIX TMOpOJ W MMHEpaloB, Habop
reorpa@uUecKux KapT, IJIOCKOCTHBICE W OOBEMHBIE HM300pa)K€HUS TPEIMETOB U
ABJICHUH, Tabnuia MennaeneeBa, yueOHble (puibMbl, HU(PPOBBIE 0Opa30BaTEIbHBIC
peCypCHlI.

Texnuuyeckue cpeacrsa o00y4eHHMsl: KOMIBIOTEp C YCTPOWCTBaMHU
BOCITPOU3BEIEHUS 3BYKa, MyJbTUMEIUA-TIPOEKTOP C IKPAHOM.

4.2 OOmme TpedOBaHUSA K  OpraHu3anuu  00pa3oBaTeJbHOM
e TeJbHOCTH

OcBoenne OOydYarONMMUCA YyYeOHOTO TIPEAMETa MOXET TMPOXOIUTh B
YCJIOBHSIX CO3JaHHOW 00pa30BaTeNbHOM Cpeibl B 00pa30BaTEIbHONW OpraHU3aliu
(yupexaeHun).

[IpenonaBanue y4eOHOW IUCHUIUIAHBI JOJKHO HOCHUTH MPAKTUYECKYIO
HaIpaBJIECHHOCTh. B mpoliecce MpakTUYECKUX 3aHATUH 00ydYaroIIMecs 3aKPEIUISIIOT
U yrIOyONdlOT  TEOpEeTWYECKHE  3HAHWA, MNPUOOpETaoT  HEOOXOIUMBIE
npodecCuOHANIbHBIE YMEHHS U HABBIKH.

Texkymmii ¥ TPOMEXKYTOUHBI KOHTPOJb OOY4Y€HHUs CKJIaJbIBa€TCd U3
CJIEAYIOIINX KOMIIOHEHTOB:

TEeKYIIMA KOHTPOJIb: OMNpPOC OOYyYalOIIMXCA Ha 3aHATUSAX, MPOBEACHHE
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TECTUPOBaHUs, PCIICHHUEC IPON3BOJACTBCHHLBIX 3adad 06y‘IaIOHII/IMI/IC$I B IIponecce
IMPOBCACHUSA TCOPCTUICCKUX 3aHATUM U T.O.,
HpOMe)I(yTOqHBIﬁ KOHTPOJIb: 3a4CT C OHCHKOﬁ.

4.3. KaapoBoe obecnieuenne o0pa3oBaTe/ibHOI JeSITeIbHOCTH

TpeboBanust k KBaM(UKAIMK TEIArOTHYECKUX KaJIPOB, OCYIIECTBIISIOMINX
peanuzaruio OITOIT CITO — IIIICC3 no cnenuanbHOCTH A0MKHA 00€CIeUnBaThCA
nearoru4ecKuMu KaJipaMu, UMEIOIIUMHU BBICIIICE oOpazoBaHue,
COOTBETCTBYIOIIIEE npoQuIIIo pernojjaBaeMomn JTUCIUTUTUHBI. Homns
npenojiaBarenieil, UMEIOIINX BhICIIee 00pa3oBaHUE, OJKHA COCTABIIATh HE MEHEE
95 nmnpoueHToB B oOmIeM uMcle OpenojaBareieil, oOecreunBaronuX
o0Opa3oBaTeIbHBIN MPOIECC MO JAHHOW OCHOBHOM 00pa30oBaTeIbHOM MporpaMmme.

OmnbIT JEeSTENBHOCTU B OpraHu3almsIxX COOTBETCTBYIOILIEH
npodeccuoHabHOW cdepbl  sABIseTCS 00sI3aTeNIbHBIM JJIsI  TIperojaBaTeliei,
OTBEYAIOIIHUX 332 OCBOCHHE 00yYaromMMCs Npo(PecCHOHATBLHOTO YUYeOHOTO IHUKJIA.
[IpenogaBaTenyu Moxy4aroT JOMOJHUTENBHOE MPOodeccuoHaNIbHOE 00pa30BaHUE T10
nporpaMMaM TOBBIIIEHUsT KBaTU(UKALMK, B TOM YHclie B (hOpME CTaXKUPOBKHU B
npo(HIBHBIX OpraHu3alusax He pexe | pasa B 3 roja.

Jlo 10 mpoiieHTOB OT 0OIIEero 4ucia MpenojaBaTesieii, UMEIOINUX BhICIIEE
oOpa3oBaHHEe, MOXET OBITh 3aMEHEHO mnpenoaaBaTensmu, uMmermmmu CIIO wu
rOCy/IapCTBEHHbIE TIOYETHBIE 3BAaHHUS B COOTBETCTBYIOLIEH NpodeccHoHanbHON
cdepe, unu crnenuanucramu, umeromumu CIIO u crax npakTuueckod paboThl B
COOTBETCTBYIOIICH npodeccrnonansHol chepe 6osee 10 mocineHUX JIeT.

4.4 Nudpopmanuonnoe o0ecnevyeHnune o0y4eHmus. Ilepeyensn
pPeKOMeHayeMbIX Y4eOHbIX H31aHuil, UHTepHeT-pecypcoB, AONMOJIHUTEIbHOM
JIUTEPATYPHI

OcCHOBHbBIE HCTOYHUKH:

1. EcrectBo3Hanue. Anekcammna W.1O., I'anaktuonos K.B., JImutpuen
N.C. non pen. Anexcammnoit M.FO. AxuuonepHoe oOiiectBo. M3narenbcTBo
«IIpocsemenue», 10 k., 2020.

2. EcrectBo3nanne.  Anexcammua  WM.JO., Tamaktmonos  K.B.,
HmutpueB U.C. mox pen. Anekcammuoir M.}O. AxkumoHepHoe 0OHIECTBO.
NznarensctBO «IIpocBemennen, 11 ki., 2020.

3. EcrectBo3nanue. ["abpuensu O.C., Octpoymor WN.T'., [Typermesa H.C.
10 k1. OO0 «/Ipodar, 2020.

4. EcTecTBO3HaHUE. ["abpuensu 0.C, OctpoymoB nr.,
[Typeimesa H.C.11 k1. OO0 «Jlpodar, 2020.

JlonoJIHUTEIbHbIE HCTOYHUKM:

1. EcrectBo3HaHue: Y4YeOHMK JMJig CPEIHEr0 MPOPEeCCHOHAIBHOIO
obpazoBanus/ B.H. JlaBpunenko u ap.; noxa penakiueid B.H. JlaBpuHeHko. - 5-¢
u3., epepad. u nom.- Mockga: MznarensctBo «tOpaiit», 2021.

2. EcrecTBO3HAHUE: y4eOHOe rocooue IS CpeaHEro
npodeccuoHanbHoro oopasoanus/ A.A. I'openos. - 4-e uz., nepepad. u J101.-
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Mocksa: N3narenbctBo «HOpaiity, 2022.
3. EctecrBoznanue. TutoB C.A., Aradonoa M.b., Cusormazos B.U.
000 «/Ipoda». U3narensctBo «IIpocBemenue», 10 k., 2020.
4. EctectBo3nanue. TutoB C.A., Aradonosa U.b., CuBormazos B.11. OO0
«dpodax. UznarensctBo «IIpocsemenuey, 11 ki., 2020.

17



5. KOHTPOJIb U1 OLHEHKA PE3YJIBTATOB OCBOEHUSA

YUYEBHOI'O IPEJIMETA

KouTtponb #u omeHka pe3yJbTaTOB OCBOEHUS Y4eOHOTO TMpeaMera
OCYILIECTBIISIETCS MpPENoiaBaTeeM MpU MPOBEACHUU 3aHSITUH, TECTUPOBAHUS, a
TaK)K€ BBITIOJHEHUS OOYYaIOIMIUMHUCS WHIWBUIYAIBHBIX 3aJlaHul, TMPOCKTOB,

UCCIIEe0OBAHNMH.

Pe3ynbTarsl 00y4yeHus

OcHOBHBIE TOKA3aTeJIH
OLIEHKH Pe3yJIbTATOB

DopMbI U METOABI
KOHTPOJISI M OlIEeHKH

3Harth:
- POJIb €CTECTBO3HAHUS B
pPa3BUTUU YEJIOBEUECKOMN
UBWIN3AIIH;
- IepCOHATBHBIN BKIIAL
BEJIMKHX YYCHBIX B
COBPEMEHHOE COCTOSIHUE
€CTECTBEHHBIX HaYK;
- IPUMEHSTHh €CTECTBEHHO-
HAYYHYIO TEPMHHOJIOTHIO TIPU
OTHMCAHUU SIBJICHUM
OKpYXaroIlero Mupa;
- 000CHOBaHHO IPUMEHSATH
npuOOPHI IS U3SMEPEHHS U
HAOII0ICHUS, UCTIONB3YSI
OIMCAHUE WIN NPEJI0KEHHBIN
QITOPUTM IKCIEPUMEHTA C
LEJIBIO MOTYUYeHHUs 3HaHUI 00
00BEKTE N3YUEHHUS;
- OpPTraHU30BBIBATH CBOIO
NeSITebHOCTD C YYETOM
NPUHIUIIOB YCTOWYHBOTO
Pa3sBUTHSI CUCTEMBI «IIPUPOAA-
00LIECTBO-4EIOBEK»
(OCHOBBIBasACH Ha 3HAHUSAX O
mpoleccax nepesoca u
TpaHchopMaluy BEIIECTB U
SHEPruen B 3KOCUCTEME,
pa3BUTUU U
(GYyHKIIMOHUPOBAHUHT
O6uocdepsl, 0 CTPYKType
TIOITYJISIITUH T BUJIA,
aJanTanusXx OPraHu3MOB K
cpene oouTaHus);
-000CHOBBIBATh IPAKTUYECKOE
MCTIOJIF30BaHUE BEUIECTB U MX
peakuuii B IpOMBIIIJICHHOCTH
U OBITY; OOBSACHATH POJIb
OTIpeIeIEHHBIX KJIaCCOB
BEIIIECTB B 3arpsi3HCHUN
OKpY’Kalollel Cpeapl;
- ICVICTBOBATh B PaMKax

-3HAIOT POJIb
€CTECTBO3HAHMUS B
Pa3BUTHH YEJIOBEUECKON
LUMBWIN3ALUY;

- IPUMEHSIIOT
€CTECTBEHHO- HAYYHYIO
TEPMUHOJIOTHIO TTPU
ONMCAHUU SIBJIICHUI
OKPYKaroIlero Mupa;

- 3HAIOT MIPAKTHYECKOE
KCIIOJIb30BAaHHUE BELIECTB U
WX PEAKIINH B
MIPOMBIIIIICHHOCTH U
OBITY;

3HAIOT POJIb
OIPEIETIEHHBIX KJIACCOB
BEIIIECTB B 3arps3HEHUU
OKPY’KaIOIIeH cpeibl

@DopMbI KOHTPOJISI:
VYeTHbII onpoc
[TuceMenHsIi onpoc
CamocrosiTenbHas padora
TectoBble 3a1anus

MeTtoabl KOHTPOJIA:
@pPOHTAIBHBIN OIIPOC
NuauBuayanbHbIN OIIpoC
[IpoBepka
CaMOCTOSTEIIbHON PabOThI
[IpoBepka KOHCIIEKTOB
[TpoBepka cooOmeHu
OlcHMBaHUE BHIITOJIHCHUS
WHJUBUTyaJIbHBIX 3aJJaHUI

[IpomexxyTouHas
aTTecTanus - 3a4eT C
OLIEHKOU
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TEXHUKHU 0€30I1aCHOCTH U B
COOTBETCTBUU C MHCTPYKIUSIMU
M0 MPUMEHEHUIO JIEKaPCTB,
CpencTB OBITOBOM XUMHH,
OBITOBBIX JEKTPHUCCKUX
puOOPOB, TOHUMAS
€CTECTBEHHO-HAYYHbIE OCHOBBI
CO3JIaHUs MIPEATMCaAHUN;

- (hopMupoBaTH COOCTBEHHYIO
CTpaTeTuro
37I0pOBBECOEPETAIOIIETO
MATaHUS C YIETOM
OMOJIOrIYECKOM
11€JIECO00PA3HOCTH, POJIH
BEIIECTB B IUTAHUU U
JKU3HEAEATENLHOCTH JKUBBIX
OpraHU3MOB;

- 00BIACHATH MEXAHU3M
BIIMSIHHSI HA )KUBBIC OPTaHU3MBbI
AJIEKTPOMATrHUTHBIX BOJH H
pPaZMOaKTUBHOTO U3TYUYCHHUS, a
TaK)Ke JeHCTBUS aJIKOTOJIA,
HUKOTHHA, HAPKOTUYCCKHUX,
MYyTarcHHBIX BEIIECTB Ha
3JI0POBBE OpraHU3Ma U
3apOIBIIIEBOE PA3BUTHUE;

- BBIOMpaTh CTPATETHIO
MIOBEIEHUS B OBITOBLIX U
Ype3BBIYAHBIX CUTYAIIHSIX,
OCHOBBIBASsICh Ha IIOHUMaHUH
BIIUSTHUS HA OpTaHU3M
YyeoBeKka (GU3UIECKUX,
XAMHUYECKHX U OMOTOTHYECKUX
(bakTopoB;

-OCO3HAHHO JCHCTBOBATh B
CUTYaIlU! BBIOOPA MPOTYKTA
WM YCIIYTH, TPUMEHSS
€CTECTBEHHO-HAyUYHbIE

KOMIIETCHIIMH.

Ymers: - YMEIOT BBIIIOJIHATh
- BBIIIOJIHATH CaMOCTOSITENIbHBIE
CaMOCTOSITENIbHBIE AKCIIEPUMEHTHI,
IKCIIEPUMEHTHI, pacKpbIBaOLINE

pacKpbIBalOIUEe TOHUMaHUe
OCHOBHBIX €CTECTBEHHO-
HAYYHBIX TOHATUH U 3aKOHOB,
co0utro1ast mpaBuiia
Oe3omacHoi paboTHI,
IPECTaBIATh MOTyYSHHbIE
pe3yabTaThl B TAOJTUYHOM,
rpadu4ecKoi Ui TEKCTOBOM
dbopme; nenaTh BHIBOIBI HA

MTOHWMaHHUE OCHOBHBIX
€CTECTBEHHO-HAyUHBIX
MOHSTHH U 3aKOHOB,
co0utro/1as mpaBuiia
0e3omacHoil paboThI;
NPECTaBIIATh
MIOJTyYeHHBIE PEe3YJIbTAThI B
TaOIMYHOM, Tpaduueckon
WJTH TEKCTOBOM (hopme;
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OCHOBE IOJTyYEHHBIX U
JUTEPaTyPHBIX JTaHHBIX;

- OCYLIECTBIISATh
CaMOCTOSITCIIbHBIN y4eOHBIN
IPOEKT UJIM UCCIIEI0BAaHUE B
o0JacTu ecTeCTBO3HAHMUS,
BKJIIOYAIOUIUI ONIPEACIICHUE
TEMBI, TIOCTAaHOBKY, LI€JU U
3aJa4, BBIJBIKEHHUE
TUIOTE3bI U MyTel ee
AKCIEPUMEHTAIBHOMN
MIPOBEPKHU, IPOBECHHE
AKCIIEPUMEHTA, aHAJIU3 €r0
pE3yJIbTaTOB C yYETOM
MOTPEIIHOCTH U3MEPEHUs,
dbopMyIMpOBaHUS BHIBOJIOB U
IIpEJICTaBIEHUE TOTOBOTO
UH(POPMAIIMOHHOTO
MPOIYKTa,

- 00CY>XJ1aTh CYIIECTBYIOIINE
JIOKAJIbHBIE U PETHOHANIbHBIE
poOJIeMbl (3KOJIOTUYECKHE,
SHEPreTUYECKHE, ChIPhEBbIC
T.1.);

- 000CHOBBIBATH B AUCKYCCUU
BO3MOXHBIE ITyTH UX
pellleHus, OCHOBBIBAsICh Ha
€CTEeCTBEHHO-HAYYHBIX
3HAHUSX;

- HAXOJIUTh B3aUMOCBSI3U
MEXY CTPYKTYpOH U
byHKIMEH, TpUUUHON U
CIIEICTBUEM, TEOPUEHN U
(dakTaMu Ipu aHaNIM3e
NpoOJIEeMHBIX CUTyallui 1
000CHOBAaHUU TPUHUMAEMBIX
pELICHUI Ha OCHOBE
€CTEeCTBEHHO-HAYYHBIX
3HaHUH; TOKa3bIBaTh
B3aMMOCBS3b MEXTY
00J1aCTSIMH €CTECTBEHHBIX
HayK

JIeNIaTh BBIBOJIbI HA OCHOBE
MOJTYYCHHBIX U
JUTEPATyPHBIX TaHHBIX;

- YMEIOT OCYIIECTBIISATh
CaMOCTOATENIbHBIN
YYEOHBII MMPOEKT WU
UCCJICIOBAHKE B 00JIaCTH
€CTECTBO3HAHMUS,
BKJIFOYAIOIINHN
OIIpENICIICHUE TEMBI,
MIOCTAHOBKY, IIETU ¥ 33134,
BBIJIBUKCHUE TUTIOTE3bI U
IyTeHN ee
IKCIIEPUMEHTATBHOM
MIPOBEPKHU, IPOBEIICHHE
IKCIEPUMEHTA, aHAJIU3 €ro
pe3yJIbTATOB;

- YMEIOT 00CYXKIaTh
CYIIECTBYOIIINE
JIOKQJIbHBIC U
pPETHOHABHBIC TTPOOJIEMBI
(9K0JIOTHYECKHE,
DHEPreTHYCCKUE,
CBIPBEBBIE T.1.);

- 000CHOBBIBATH B
JTUCKYCCHH BO3MOXHBIC
MYTH UX PEIICHUS,
OCHOBBIBAsICh Ha
€CTECTBCHHO-HAYYHBIX
3HAHUSIX;
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